Purpose:
To identify potential biomarkers that might assist in distinguishing IPF from other types of ILD.
Methods:
 86 patients were used as a derivation cohort  Plasma samples and data from the lung tissue research consortion (NHLBI) used.  Validation cohort included 63 patients with IPF and 33 with RA-ILD and 41 other ILDs (14 NSIP, 15 NOS, 6 COP, 4 RB-ILD, 2 DIP). All diagnoses were made by multidisciplinary review.  127 healthy controls also examined  Complex biomarker screening strategy was employed (Fig 1) . ROC characteristics were used to evaluate the sensitivity and specificity of each potential biomarker, and binary threshold varibles were created.
Results:
 35 biomarkers assayed.  At final screening analysis only 3 biomarkers yielded an area under the curve >0.6, which meant that the odds of an IPF diagnosis in both adjusted and unadjusted analyses were enhanced (ORs 3.1 -4.7).
Take home points:
 The ECM is remodeled in ILD.  SP-D, MMP-7 and Osteopontin, when included in a 3 analyte panel of peripharla plasma biomaerks enhanced the odds of IPF diagnosis in ILD patients  When used in concert with clinical presentation and radiology, may improve yield and help in cases of patients that can't tolerate surgical biopsy 
Righi, Luisella et al. BRCA1-Associated Protein 1 (BAP1) Immunohistochemical Expression as a Diagnostic Tool in Malignant Pleural

Purpose:
To evaluate the usefulness of BAP1 IHC in the diagnosis of MPM (particularly epithelioid type with reactive stroma vs biphasic) and correlate BAP1 IHC with clinical features.
Methods:
 Retrospective review of 101 consecutively resected MPM from two hospitals in Turin, Italy (2000 -2012 , plus 42 biphasic and sarcomatoid MPM biopsies.  All 143 samples were classified by 2 pathologists according to 2015 WHO criteria.  Nuclear grade for epithelioid component of tumor was recorded as the sum of atypia (1-3) and mitotic count scores (1=up to 1 mit/10hpf; 2=2-5;3=>5) (Kadota score: Kadota et al. Mod Pathol. 2012; 25:260-271) .  Tumor associated stromal atypia was recorded as low, moderate and high based on cellularity, nuclear pleomorphism, size, and hyperchromasia.  BAP1 IHC (clone C4, rabbit monoclonal; Santa Cruz Biotechnology) was performed; positive was defined as weak to strong nuclear immunoreactivity.  Mutation analysis of 20 cases (16 epithelioid; 4 biphasic) with mixed IHC results was performed by Sanger sequencing (coding regions and exon/intron junction sites).  Cases with discrepant IHC/Sanger results underwent FISH testing (BAP1 deletion=>30% of cells).
Results:
 143 cases; 107 epithelioid (including 12 pleomorphic), 13 biphasic, 23 sarcomatoid
o Lost in 89 of 143 cases (62%), most commonly lost in epithelioid and biphasic type o Atypical stromal cells in epithelioid MPM had intact staining o Nuclear staining retention had a worse prognosis (was not an independent predictor of prognosis in multivariate analysis, p=0.055).  BAP1 IHC correlation with molecular o 100% (10 of 10) tumors with nuclear BAP1 loss and cytoplasmic BAP1 immunoreactivity had BAP1 mutation by Sanger. o 66% (6 of 9) cases with both nuclear and cytoplasmic BAP1 loss had BAP1 mutation by Sanger; remainder showed heterozygous deletions by FISH. o 5 of 13 (38%) cases of biphasic MPM had discrepant staining in the epithelioid component (BAP1 IHC loss) and the spindle cell component (BAP1 IHC retention).  Differential microdissection of epithelioid and spindled areas in 3 of these 5 tumors showed BAP1 mutation isolated to epithelioid component (consistent with IHC results).  Interpretation: (1) wrong diagnosis, with these being epithelioid MPMs with reactive stromal cells, vs (2) collision tumor of epithelioid and sarcomatoid MPM of two different clonal origins.  Histology o High nuclear score (Kadota score) predicted poor survival (p<0.0001). 
 90 men, 171 women (mean age 69 years)  49% ≥1% PD-L1; 37% ≥5% PD-L1; 24% ≥50% PD-L1  PD-L1 correlated with smoking history, solid pattern, high nuclear grade, and angiolymphatic invasion. Was also more prevlanet in large tumors.  No association with PD-L1 and AJCC stage  T-bet lymphocytes and GATA3 TILs, as in Table above  Logistical regression analysis revealed CD8+ TILs and high nuclear grade were independent predictors of PD-L1+
Take home points:  PD-L1 expression was associated with wild-type EGFR, smoking history and aggressive pathologic features (basically the reverse of EGFR+ cases)  Abundant CD8+ TILs and T-bet TILs are characteristic of PD-L1+ tumors  While PD-L1 expression was associated with PFS and OS, it was not predictive of survival by multivariate analysis  Association beteen PD-L1 and abundant CD8 or smoking hx was significant in KRAS mut and SNaPshot wt cases -suggests using PD-L1 may be helpful in at least a subset of KRAS mut cases.  Reports have shown better and worse survival in PD-L1 expressed tumors, and it is unclear whether these are population-based reasons or testing/clone-based reasons (or a combination thereof)  They used TMAs and classifying PD-L1 can be difficult on such small samples The association between these driver mutations and clinicopathological characteristics was also analyzed.
ARTICLES FOR NOTATION
Results: 58.5% were found to harbor EGFR mutations, 6.3% ALK rearrangements and 1.0% ROS1 rearrangements. Compared to molecularbased methods, IHC of EGFR mutations showed an excellent specificity but the sensitivity is suboptimal, while IHC of ALK and ROS1 rearrangements demonstrated high sensitivity and specificity. No significant difference regarding the performance of different antibody clones toward these driver mutations was observed, except that clone SP125 showed a higher sensitivity than 43B2 in the detection of p.L858R of EGFR.
Take home points:
 EGFR IHC can be used as a substitute when nucleic acid quality is poor  EGFR tested first, then ALK and ROS1 in parallel.
Khanna, Swati, et al. Malignant Mesothelioma Effusions Are Infiltrated by CD3+ T-Cells Highly Expressing PD-L1 and the PD-L1+ Tumor Cells within These Effusions Are Susceptibel to ADCC by the Anti-PD-L1 Antibody Avelumab. Journal of Oncology. Vol. 11 No. 11:1993-2005
Purpose: To study immune checkpoints, PD-1 and PDL-1 in mesothelioma.
Methods: 65 cases of mesothelioma were evaluated for PD-L1 expression by IHC, and its prognostic significance was examined. Malignant effusions from patients with pleural and peritoneal mesothelioma were evaluated for PD-1+ and PD-L1+ infiltrating lymphocytes and their role in inducing PD-L1 expression in tumor cells. Antibody-dependent cellular cytotoxicity (ADCC) of avelumab, a fully humanized immunoglobulin G1 anti PD-L1 antibody against primary mesothelioma cell lines, was evaluated in presence of autologous and allogeneic natural killer cells
Results: Of 65 pleural and peritoneal mesothelioma tumors examined, 63% were PD-L1+, which was associated with slightly inferior overall survival compared to patients with PD-L1-tumors (median 23.0 versus 33.3 months). The frequency of PD-L1 expression was similar in patients with pleural and peritoneal mesothelioma, with 62% and 64% of samples testing positive, respectively. In nine mesothelioma effusion samples evaluated, the fraction of cells expressing PD-L1 ranged from 12%-83%. In seven patients with paired malignant effusion and peripheral blood mononuclear cell (PBMC) samples, PD-L1 expression was significantly higher on CD3+ T cells present in malignant effusions as compared with PBMCs. In addition, the numbers of CD14+ PD-1+ cells were increased in malignant effusions Purpose: To develop a PD-L1 IHC assay on the dAko platform as a companion diagnostic to pembrolizumab in NSCLC.
Methods: Tumor samples from 146 patients with NSCLCtreated with pembrolizumab for whom response data were available were scored according to their staining intensity by a single pathologist using 4 methods: percentage of tumor cells staining at any intensity (PS1), moderate/strong intensity (PS2), strong intensity (PS3). The cutoff score for predicting response to pembrolizumab was determined using receiver operating characteristic analysis. Progression-free and overall sur vival were assessed in patients
Results: The 4 scoring methods assessed performed similarly; PS1 with a 50% cutoff score is the simplest and easiest method to implement in practice. Response to pembrolizumab was observed in 43% with a PS1 score of 50% or higher in 8% with PS1 lower than 50%. Median progressionfree and overall survival was 4.0 months and not yet reached, respectively, for patients with a PS1 of 50% or higher, and 2.1 and 6.1 months, respectively, for those with PS1 lower than 50%
Take home point:
The PD-L1 immunohistochemical assay shows the potential for enrichment of trial populations and as a companion diagnostic tool in non-small cell lung cancer Purpose: To report on 50 cases of histiocytic proliferations that have previously been referred to as various terms (MICE, LAMM, NHA, REPs) and present a unifying lesional construct.
Methods: 50 cases of these histiocytic lesions were obtained from author's files. Microscopy and IHC were performed.
Results: Patients included 32 women and 15 men and 2 unknown. Age range 4-85 years. Size ranged from microscopic to 1-2 cm. All had similar morphology, by definition, consisting of polygonal to ovoid histiocytes with eosinophilic cytoplasm with admixed inflammatory cells. All stained with CD68, CD163, CD4 and CD64.CD1a, Langerin and S100 were consistently negative.
Author propose the term "histiocytosis with raisinoid nuclei" for this condition.
Neuman, Tzahi et al. A Harmonization Study for the Use of 22C3 PD-L1 Immunohistochemical Staining on Ventana;s Platform. Journal of Thoracic Oncology. Vol. 11 No. 11:1863-1868
Purpose: To study use of the 22C3 PD-L1 Ventana IHC platform as a companion for Pembrolizumab therapy.
Methods: 41 random cases of NSCLC were then independently evaluated by two pathologists. Each case was scored using Dako-or Ventana-stained slides. The scores obtained with the two 22C3 Ventana assays were compared with those obtained using the Dako 22C3 IHC platform.
Results:
The Dako IHC platform stratified 8, 7, and 26 cases as being strongly positive, weakly positive, and negative for PD-L1, respectively, whereas 87.8% had the same results with Ventana's UltraView 22C3 protocol. Moreover, 85.3% had the same results with Ventana's OptiView 22C3 protocol.
Take home point:
The same PD-L1 IHC algorithm can reliably be applied to Ventana's platoform (as the Dako platform) for use as a companion test for pembrolizumab therapy.
Ruano-Ravina, Alberto et al. Residential radon, EGFR mutations and ALK alterations in never-smoking lung cancer cases. Eur Respir J 2016; 48: 1462-1470
Purpose: To assess if residential radon exposure might cause EGFR mutations or ALK rearrangements in never-smokers.
Methods: Study was a multicenter case-control study in a radon-prone area; only lung cancer cases were included in the study. Residential radon measurements and clinical information were obtained for all the participants. Median values of residential radon between patients with EGFR mutations or ALK rearrangements versus those without them were compared.
Results: 323 patients (mean age 70 years; 19.5% men) included. 42//5 and 15% of patients were EGFR+ ALK+, respectively. The most frequent EGFR alterations were exon 19 deletions and exon 21 (L858R) single-point substitution mutations. ALK+ patients were 10 years younger than ALKpatients. Residential radon levels were two-fold higher in patients with exon 19 deletions compared with patients with exon 21 (L858R) single-point substitution mutations. There were no differences in residential radon levels by EGFR mutation status. ALK+ patients (n=12) essentially had two-fold residential radon levels compared with ALK-negative patients.
Take home point:
Residential radon may have a role in the molecular signature of lung cancer in never-smokers, 
Methods:
In a systematic review of the reported prospective clinical trials, data for response rate, median PFS, and median OS were extracted from 12 arms in 10 reported clinical trials using anti-PD-1/PD-L1 antibody, and their correlation was investigated. OS was compared according to tumor response on 5-to 9-week computed tomography scans and status of being progression-free at 8, 16, and 24 weeks by landmark analysis in 71 patients with advanced NSCLC treated with anti-PD-1/PD-L1 antibodies (2013) (2014) (2015) .
Results: Moderate correlations between median OS and median PFS and between median OS and response rate were identified using the Spearman correlation coefficient, although these correlations were not statistically significant. In a retrospective analysis of patients, disease control, and progression-free status at 8, 16, and 24 weeks significantly predicted OS.
Take home points:
 Diseaes control and progression-free survival were correlated with OS  Longer interval PFS is the best predictor of survival in NSCLC treated with anti-PD-1/PD-L1.
Song Zhengbo, et al. Clinicopathologic characteristics, genetic variability and therapeutic options of RET rearrangements patients in lung adenocarcinoma. Lung Cancer 101 (2016) 16-21
Purpose: Prevalence, clinicopathologic characteristics, genetic variability and therapeutic options in RET-positive lung adenocarcinoma patients was studied.
Methods: For 615 patients with lung adenocarcinoma, RET status was detected by RT-PCR. NGS and FISH were performed in positive cases. Thymidylate synthetase (TS) mRNA level was assayed by RT-PCR. Overall survival (OS) was evaluated by Kaplan-Meier method and compared with log-rank test.
Results: 12 RET+ patients were identified by RT-PCR. However, one patient failed the detection of RET rearrangement by FISH and NGS. Totally, 11 patients confirmed with RET rearrangements by 3 methods, including 6 women and five men with a median age of 54 years. The presence of RET rearrangements was associated with lepidic predominant lung adenocarcinoma subtype in five of 11 patients. RET rearrangements comprised of nine KIF5B-RET and two CCDC6-RET fusions. Four patients had concurrent gene variability by NGS detection,including EGFR,MAP2K1, CTNNB1 and AKT1. No survival difference existed between RET-positive and negative patients (58.1 vs. 52.0 months, P = 0.504). The median progression-free survival of first-line pemetrexed/platinum regimen was 7.5 months for four recurrent cases.
Take home points:
 RET fusion prevalence is ~2% in Chinese lung adenocarcinoma.  RET rearrangements are lepidic and have a lower TS level.  Patients with RET rearranged tumors may benefit from pemetrexed-based therapy. Purpose: To examine PD-L1 in surgically resected primary lung adenocarcinoma and the association of PD-L1 status with clinicopathologic features, EGFR status and outcomes.
Methods:
The expression of PD-L1 protein in 417 surgically resected primary lung adenocarcinomas was evaluated by immunohistochemical analysis. The cutoff value for defining PD-L1 positivity was determined according to the histogram of proportions of PD-L1-positive cancer cells.
Results:
Samples from 85 patients (20.4%) and 144 patients (34.5%) were positive for PD-L1 protein expression according to 5% and 1% PD-L1 cutoff values, respectively. Fisher's exact tests showed that PD-L1 positivity was significantly associated with male sex, smoking, higher tumor grade, advanced T status, advanced N status, advanced stage, the presence of pleural and vessel invasions, micropapillary or solid predominant histological subtypes, and wild-type EGFR. Univariate and multivariate survival analyses revealed that patients with PD-L1 positivity had poorer prognoses than those without PD-L1 protein expression at the 1% cutoff value (disease-free survival p < 0.0001, overall survival p < 0.0001).
Take home points:
 PD-L1 expression is higher in adenocarcinoma from smokers and in EGFR-tumors  PD-L1 expression associated with poor survival
Thomas, Anish et al. Expression of mesothelin in thymic carcinoma and its potential therapeutic significance. Lung Cancer 101 (2016) 104-110\
Purpose: We sought to determine tumor expression and serum levels of mesothelin in patients with TETs.
Methods: Tissue samples were obtained from 71 patients with histologically confirmed, unresectable advanced TETs and evaluated for mesothelin expression by immunohistochemistry. The evaluation was blinded for clinical data and outcome. Mesothelin expression and its association with clinicopathological parameters and survival were assessed.
Results: Thymic carcinoma, thymoma, and thymic neuroendocrine tumors (NETs) accounted for 34 (48%), 29 (41%), and 8 (11%) cases respectively. Mesothelin expression was seen in a significantly larger proportion of thymic carcinoma (27/34, 79%) than thymoma (3/29, 10%) (P < 0.0001) and was absent in thymic NETs. Among thymic carcinomas 13/34 (38%) showed expression in nearly all tumor cells. Immunoreactivity was membranous, strong, and homogenous. Patients with thymic carcinoma and high mesothelin expression (in >50% of tumor cells) had significantly improved overall survival (median not reached, n = 19) compared to patients with no or low mesothelin expression.
Take home points:
 Mesothelin expression is common in thymic carcinoma, infrequent in thymoma and absent in thymic NET.  Mesothelin may be a therapeutic target in thymic carcinoma owing to the robust membranous expression. Purpose: To investigate the expression rates of MAGE-A3 and PRAME in tumors from East Asian NSCLC patients, and the associations between TAA expression and clinico-pathologic patient characteristics
Thongprast
Methods: Archived FFPE tumor tissue specimens were tested for MAGE-A3 and PRAME expression by quantitative reverse transcription polymerase chain reaction. Exploratory analyses of the impact of patient and tumor characteristics on antigen expression were performed by multivariate logistic regression analyses.
Results: A total of 377 specimens were tested and a valid expression result was obtained for 86.5% and 92.6% for MAGE-A3 and PRAME, respectively. Of the specimens with valid test results, 26.4% expressed MAGE-A3, 49.9% PRAME, 20.0% both and 57.5% expressed at least one TAA. The same pattern of associations between antigen expression and patient and tumor characteristics was found for both TAAs: higher rates of antigen-positive tumors were found in squamous cell carcinomas compared to adenocarcinomas, and for smokers compared to non-smokers.
Take home points:
 MAGE-A3 and PRAME expression suggests an association between histology and smoking status  Both may be future therapeutic targets. Purpose: EGFR-GRB2 PLA was compared with total EGFR expression levels and mutational status in a series of tumors in patients with NSCLC, and its role as a prognostic marker was assessed in two adenocarcinoma NSCLC cohorts.
Toki Maria I et al. EGFR-GRB2 Protein Colocalization is a Prognostic
Methods: A PLA developed to detect EGFR-GRB2 interaction was measured by quantitative immunofluorescence using Automated Quantitative Analysis technology. EGFR pathway activation was assessed in patients with NSCLC with different mutation status along with overall EGFR expression. Additionally, the PLA to detect EGFR-GRB2 interaction was evaluated as a prognostic marker in two cohorts of patients with lung adenocarcinoma.
Results:
The PLA to detect EGFR-GRB2 interaction was unrelated to overall EGFR expression or mutation in a series of patients with NSCLC with known mutation status. EGFR-mutant and EGFR/KRAS wild-type tumors (p=0.0049) had significantly higher EGFR pathway activation compared with KRAS-mutant cases, with no significant difference shown between mutation sites. In two series of patients with lung adenocarcinoma, the PLA to detect EGFR-GRB2 interaction was independently associated with longer survival. Total EGFR protein expression alone was not correlated with outcome.
Take home point:
EGFR colocalization with GRB2 as assessed by PLA is not correlated with EGFR expression levels or mutation status, defining a patient group that may show EGFR pathway activation, as illustrated by its prognostic value Purpose: Present a case series that reviews the experience of clinical, imaging, and pathologic presentations of thoracic FDCS.
Methods: Clinical, radiological and histological characteristics, including diagnosis on pre-resection material, were assessed in seven intrathoracic cases from 5 men and 2 women with a median age of 38 years.
Results: Clinical symptoms were related to mass location, six cases presenting within central and/ or posterior mediastinal compartments and one within the lungs. Positron emission tomography-computed tomography demonstrated marked FDG avidity and the prominent vessels traversing the lesions. 67% were misdiagnosed initially. HVCD was present in three cases. Two cases with high mitotic rates recurred after resection. All were positive for at least one of the follicular dendritic cell markers (CD21, CD35 and CD23). 86% show cyclin D1 expression ranging from 5% to 90%. Purpose: Present 9 cases of ectopic hamartomatous thymoma.
Methods: 9 cases of EHT were identified from authors files. Slides were reviewed and various stains were performed.
Results: The patients were 5 men and 4 women aged 34 to 52 years (mean, 43y). All patients presented with solitary lower neck masses ranging in size from 3.5 to 8.0 cm. Grossly, the lesions were circumscribed and lobulated masses with a fleshy white cut surface; cystic changes were identified in 3 cases. Histologically, the tumors were composed of varying proportions of spindle cells arranged in fascicles, mature adipose tissue, and an epithelial component composed of squamoid elements and glandular or ductal structures. Structures reminiscent of Hassall corpuscles were identified in 2 cases. No overt malignant changes were seen, and the mitotic activity ranged from 0 to 2 mitoses per 10 high-power fields. Immunohistochemically, the spindle cells coexpressed CK5/6, CD34, and smooth muscle actin, whereas the squamous com-ponent was positive for CK5/6 only. Bcl-2 was variably ex-pressed in the spindle and epithelial elements, whereas Pax8 and STAT6 were uniformly negative. Clinical followup revealed that all patients were alive and well 2 to 5 years after diagnosis.
Take home points:
 EHTs have a wide morphologic spectrum  Morphology and IHC are reminiscent of thymic differentiation, but are not related to thymoma. 
